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(54) SWITCHING MECHANISM OF CIRCUIT BREAKER

(57) The present disclosure relates to a circuit break-
er, and more particularly, to a switching mechanism of a
circuit breaker. A switching mechanism of a circuit break-
er according to one embodiment of the present disclosure
includes a case 20, a handle 55 rotatably coupled to a
side plate 30 fixed to the case, a U-pin 45 coupled to a
lower portion of the handle, a lever 50 coupled to the

U-pin, and a crossbar 40 disposed in a mounting portion
22 protruding from the case to be perpendicularly mov-
able, the crossbar being moved by receiving contact
pressure of the lever, wherein the lever is provided with
a contact pressure portion (54) formed in a curved sur-
face on a lower surface thereof, to press the crossbar
perpendicularly downward upon breaking a circuit.
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Description

BACKGROUND OF THE DISCLOSURE

1. Field of the Disclosure

[0001] The present disclosure relates to a circuit break-
er, and more particularly, to a switching mechanism of a
circuit breaker.

2. Description of the Related art

[0002] Generally, a circuit breaker (simply, a breaker)
is an electric device that is installed in a part of a trans-
mission line, a transformer line, or an electric circuit to
open and close a load or shut off the circuit when an
accident such as short-circuit or the like occurs, so as to
protect electric facilities and the load.
[0003] Among them, a small circuit breaker (small
molded case circuit breaker) is installed in a small distri-
bution board that constructs a low voltage circuit (15 to
30A) of AC 110/220V and is used for overcurrent protec-
tion and short-circuit protection. The small circuit breaker
is used as a switch which is disposed in a distribution
board in a house, a market, an office, a department store,
and the like, to conveniently open and close a plurality
of loads at one place. The small breaker is also used for
switching on and off machine tools, factory facilities, and
the like.
[0004] The small circuit breaker, similar to typical cir-
cuit breakers used in industrial fields, includes a contact
portion having a fixed contact and a movable contact, a
switching mechanism to switch on and off the contact
portion, a detection mechanism to detect an abnormal
current, a trip portion to protect lines and a load by open-
ing the switching mechanism upon an occurrence of an
abnormal current such as overcurrent or short-circuit cur-
rent, and an arc-extinguishing portion to extinguish and
cool arc generated while breaking a circuit.
[0005] FIG. 1 illustrates a small circuit breaker accord-
ing to the related art. A top cover is shown as removed.
FIG. 1 illustrates a case 1 for maintaining insulation from
outside and fixing and supporting each component, a ter-
minal portion 2 connected to a power source or a load,
a switching mechanism having a handle 3, a contact por-
tion having a fixed contactor 4 and a movable contactor
5, a trip portion having a bimetal 14 and a trip bar 11, and
the like.
[0006] FIGS. 2 and 3 illustrate a switching mechanism
of a small circuit breaker according to the related art. FIG.
2 illustrates an open state and FIG. 3 illustrates a current-
flowing state.
[0007] The switching mechanism includes a handle 3
rotatably coupled to an upper portion of a side plate 6, a
trip bar 11 rotatably coupled to one side of the side plate
6, a trip bar pin 12 serving as a shaft of the trip bar 11, a
trip bar spring 13 providing a restoring force to the trip
bar 11, a U-pin 7 coupled to a lower portion of the handle

3 to operate a lever 8, a lever 8 connected to the U-pin
7 to operate a crossbar 9 during movement and having
one end restricted by the trip bar 11.
[0008] Hereinafter, a closing operation in the related
art small circuit breaker will be described.
[0009] When the user applies a force F1 to the handle
3 in a counterclockwise direction, the handle 3 rotates
centering on a rotary shaft 10. The U-pin 7 coupled to
the lower portion of the handle 3 is moved by receiving
the force of the handle 3. At this time, since a portion of
the U-pin 7 which is coupled to the handle 3 is located
at a lower left side of the rotary shaft 10, the U-pin 7
receives a force F2 applied to a lower right side of the
rotary shaft 10. Accordingly, an upper end portion of the
U-pin 7 is moved to the lower right side, and a lower end
portion of the U-pin 7 is moved downward along a groove
formed in the side plate 6.
[0010] On the other hand, since the U-pin 7 is coupled
to a center portion of the lever 8, the lever 8 is also moved
downward as the U-pin 7 is moved downward. Since the
lever 8 is in contact with the crossbar 9, the lever 8 is
moved together with the crossbar 9. The movable con-
tactor 3 is pushed downward by the crossbar 9 to be
brought into contact with the fixed contactor 3, so that
currents can flow (i.e., a circuit can be in a current-flowing
state), as illustrated in FIG. 3.
[0011] Here, the crossbar 9 is disposed on the left side
of the center of the lever 8 (the coupled portion between
the lever and the U-pin). Therefore, a force F3 applied
by the lever 8 to the crossbar 9 proceeds to the lower left
side. On the other hand, the crossbar 9 is installed in an
operation groove 1b, which is perpendicularly formed in
a mounting portion 1a protruding from the case 1, and
movable up and down in the operation groove 1b (see
FIG. 4). Due to this structure, the crossbar 9 is moved
perpendicularly downward and the force F3 applied by
the lever 8 to the crossbar 9 proceeds to the lower left
side. As a result, the crossbar 9 is twisted at its upper
and lower end portions without smoothly moving up and
down within the operation groove 1b, thereby causing
friction with the operation groove 1b. In other words, a
loss of current interruption performance is caused.

SUMMARY OF THE INVENTION

[0012] The present disclosure has been invented to
solve those problems and other drawbacks, and one as-
pect of the present disclosure is to provide a switching
mechanism of a circuit breaker, capable of maximizing
current interruption performance by reducing friction be-
tween a crossbar and a mounting portion of a case.
[0013] To achieve the aspect and other advantages
according to one embodiment of the present disclosure,
there is provided a switching mechanism of a circuit
breaker, the switching mechanism including a case, a
handle rotatably coupled to a side plate fixed to the case,
a U-pin coupled to a lower portion of the handle, a lever
coupled to the U-pin, and a crossbar disposed in a mount-
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ing portion protruding from the case to be perpendicularly
movable, the crossbar being moved by receiving contact
pressure of the lever, wherein the lever is provided with
a contact pressure portion formed in a curved surface on
a lower surface thereof, to press the crossbar perpendic-
ularly downward upon breaking a circuit.
[0014] Here, the mounting portion may be provided
with a cutout portion formed in a shape of a linear groove
so that the crossbar is movable up and down therein.
[0015] The crossbar may be provided with a head por-
tion protruding from an upper surface thereof to come in
contact with the lever.
[0016] The head portion may have an inner edge
formed as a curved surface.
[0017] The contact pressure portion may include a first
curved portion having a radius of curvature increasing
from a peak down to inclined surfaces.
[0018] The first curved portion may be provided with
an inflection portion having an inflection point on a part
of each inclined surface.
[0019] The contact pressure portion may be further
provided with a second curved portion formed at a pre-
determined distance from the first curved portion.
[0020] The second curved portion may have a lower
height than the first curved portion.
[0021] In a switching mechanism of a circuit breaker
according to one embodiment of the present disclosure,
a crossbar receives a force, which is applied perpendic-
ularly downward by a contact pressure portion of a lever
during a closing operation, thereby performing perpen-
dicular downward motion.
[0022] The perpendicular downward motion is
achieved by a first curved portion formed on a contact
pressure portion of a lever. In addition, such perpendic-
ular downward motion is assisted by a plate or a second
curved portion of the lever.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023]

FIG. 1 is an inner perspective view of a circuit breaker
according to the related art.
FIGS. 2 and 3 are operation views of a switching
mechanism in FIG. 1. FIG. 2 shows an open state,
and FIG. 3 shows a current-flowing state.
FIG. 4 is a front view illustrating an operating state
of a crossbar in FIG. 1.
FIG. 5 is an inner perspective view of a circuit breaker
in accordance with one embodiment of the present
disclosure.
FIG. 6 is an exploded perspective view of a switching
mechanism in FIG. 5.
FIGS. 7 and 8 are a detailed perspective view and
a partial front view, respectively, of a lever in FIG. 6.
FIGS. 9 and 10 are operation views of a switching
mechanism of a circuit breaker in accordance with
one embodiment of the present disclosure. FIG. 9

shows an open state, and FIG. 10 shows a current-
flowing state.
FIGS. 11 to 13 are views illustrating operating states
of a lever and a crossbar during an operation be-
tween FIGS. 9 and 10.
FIG. 14 is a view dynamically showing an operating
state between the lever and the crossbar in FIG. 13.

DETAILED DESCRIPTION OF THE DISCLOSURE

[0024] Hereinafter, preferred embodiments of the
present invention will be described with reference to the
accompanying drawings, so that a person skilled in the
art can easily carry out the invention. It should be under-
stood that the technical idea and scope of the present
invention are not limited to those preferred embodiments.
[0025] Hereinafter, a switching mechanism of a circuit
breaker in accordance with each embodiment of the
present disclosure will be described in detail with refer-
ence to the accompanying drawings.
[0026] FIG. 5 is an inner perspective view of a circuit
breaker according in accordance with one embodiment
of the present disclosure, and FIG. 6 is an exploded per-
spective view of a switching mechanism in FIG. 4.
[0027] A switching mechanism of a circuit breaker ac-
cording to one embodiment of the present disclosure in-
cludes a case 20, a handle 55 rotatably coupled to a side
plate 30 provided on the case 20, a U-pin coupled to a
lower portion of the handle 55, a lever 50 movably cou-
pled to the U-pin 45, and a crossbar 40 installed at a
mounting portion 22 of the case 20 to be perpendicularly
movable by receiving a force from the lever 50. A contact
pressure portion 54 in a curved shape is disposed on a
lower surface of the lever 50 so as to press the crossbar
40 perpendicularly downward.
[0028] An enclosure forming appearance of the circuit
breaker according to one embodiment of the present dis-
closure may be formed in a box shape and include a case
20 having an opened upper surface, and a cover (not
shown) having an opened lower surface to be coupled
to an upper portion of the case 20.
[0029] The case 20 is provided therein with compo-
nents, such as a contact portion including a fixed con-
tactor 70 and a movable contactor 75, a switching mech-
anism including the handle 55, a trip portion including a
bimetal 78, a terminal portion 21 connected to a load or
power source, and the like.
[0030] The case 20 includes terminal portions 21 pro-
vided on both sides thereof and connectable with a power
source and a load. Typically, in the circuit breaker illus-
trated in FIG. 5, the left terminal portion is connected to
the power source and the right terminal portion is con-
nected to the load.
[0031] The fixed contactor 70 is provided on one ter-
minal portion 21. That is, the fixed contactor 70 is pro-
vided on the power source side.
[0032] The movable contactor 75 is provided at a mid-
dle portion of the case 20. The movable contactor 75 is
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brought into contact with or separated from the fixed con-
tactor 70. The movable contactor 75 is connected to the
other terminal portion 21, that is, the load side. The mov-
able contactor 75 may be coupled with the bimetal 78.
[0033] A mounting portion 22 on which a side plate 30
and the crossbar 409 can be mounted is provided on a
center portion of the case 20. The mounting portion 22
may have an accommodation space therein. A cutout
portion 23 is formed in a shape of a groove on one side
of the mounting portion 22 so that the crossbar 40 moves
up and down therein. The cutout portion 23 is formed
linearly in a perpendicular direction when viewed from a
side (see FIG. 11).
[0034] The crossbar 40 is disposed in the cutout por-
tion 23 of the mounting portion 22 to be movable up and
down. A return spring 25 is provided below the crossbar
40 to move the crossbar 40 upward if there is no force
applied to the crossbar 40.
[0035] A head portion 41 protrudes from a top of the
crossbar 40. The head portion 41 is a portion which re-
ceives a force by being brought into contact with the con-
tact pressure portion 54 of the lever 50. An upper surface
of the head portion 41 is formed to be horizontally flat.
An edge of an inner surface (power source side surface)
of the head portion 41 is smoothly formed into a curved
surface.
[0036] The side plate 30 is fixedly installed inside the
mounting portion 22. The side plate 30 includes a pair of
side surfaces disposed side by side. Shaft holes 31
through which a rotary shaft 35 can be inserted are
formed through upper portions of the side surfaces of the
side plate 30. A guide hole 32 or a guide groove 33 for
guiding movement of the U-pin 45 is formed at a middle
portion of the side plate 30. The guide hole 32 or the
guide groove 33 is formed to have a predetermined in-
clination angle with respect to a perpendicular direction.
Shaft grooves 34 in which a shaft 61 of a trip bar 60 is
inserted are formed in lower portions of the side surfaces
of the side plate 30.
[0037] The handle 55 is rotatably mounted on an upper
portion of the side plate 30. The handle 55 is provided
with a pressing portion 56 protruding upward so that a
user can hold it and apply a force. The handle 55 is pro-
vided with a first hole 57 through which the rotary shaft
35 is inserted and a second hole 58 through which an
upper end portion of the U-pin 45 is inserted. In an open
state, the second hole 58 is located at the lower left side
of the first hole 57. A handle spring 59 is provided to
return the handle 55.
[0038] The U-pin 45 is provided. The U-pin 45 is formed
in a shape like an alphabet ’U’ (similar to ’O’), so that its
upper end portion 46 is coupled to the second hole 58 of
the handle 55 and its lower end portion 47 is coupled to
the lever 50. The U-pin 45 transfers an operation force
of the handle 55 to the lever 50.
[0039] The lever 50 is moved downward by the force
from the U-pin 45 and presses the crossbar 40 so that
the crossbar 40 is moved downward.

[0040] FIGS. 7 and 8 are a detailed perspective view
and a partial front view of the lever.
[0041] The lever 50 includes a plate 51 and a wing
portion 52 bent perpendicularly from the middle portion
of the plate 51. The wing portion 52 may be configured
as a pair on both side surfaces of the plate 51, respec-
tively. Each of the pair of wing portions 52 is provided
with a coupling hole 53 through which the lower end por-
tion 47 of the U-pin 45 is inserted. The lever 50 is moved
downward by an operation force of the U-pin 45 coupled
to the coupling hole 53.
[0042] The contact pressure portion 54 is provided on
a lower surface of the lever 50 at a front end portion of
the lever 50. The contact pressure portion 54 is a portion
which is brought into contact with the head portion 41 of
the crossbar 40 and applies a force to the head portion
41. The crossbar 40 is moved downward as the contact
pressure portion 54 presses the head portion 41 of the
crossbar 40.
[0043] The surface of the contact pressure portion 54
which is brought into contact with the head portion 41 of
the crossbar 40 is a curved surface.
[0044] The contact pressure portion 54 includes a first
curved portion 54a. The first curved portion 54a is formed
like a gentle hill. At this time, the first curved portion 54a
becomes gentle from its peak down to inclined surfaces.
That is, the radius of curvature of the first curved portion
54a is increased.
[0045] An inflection portion 54b which corresponds to
an inflection point is formed on a portion of each inclined
surface of the first curved portion 54a. Therefore, a border
portion 54c which is a portion where the first curved por-
tion 54a extends from the inflection portion 54b to come
in contact with the plate 51 forms a smooth inclined sur-
face.
[0046] In addition, a second curved portion 54d may
be provided at a predetermined distance from the first
curved portion 54a. At this time, the second curved por-
tion 54d may be formed at a lower height than the first
curved portion 54a. The second curved portion 54d is
formed in a shape similar to the first curved portion 54a.
[0047] The trip bar 60 is provided to lock the lever 50
in a normal state and to release the lever 50 to cause a
trip operation upon an occurrence of a fault current. The
trip bar 60 is rotated as the bimetal 78 is bent, thereby
unlocking the locked lever 50. The trip bar 60 is subjected
to a force proceeding forward by the force of the return
spring 65 in the normal state. When the bimetal 78 is
bent due to an occurrence of a fault current, the trip bar
60 is pushed backward, so that the trip bar 60 releases
the locked lever 50. Accordingly, the trip operation is ex-
ecuted and the circuit is shut down.
[0048] The trip bar 60 is formed roughly in a ’Y’ shape.
Adjustment members 62 for adjusting an interval from
the bimetal 78 are coupled to an upper end of the trip bar
60. The bimetal 78 presses the adjustment members 62
so that the trip bar 60 is rotated.
[0049] When an overcurrent or a fault current flows in
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the circuit, more currents also flow on the bimetal 78 cou-
pled to the movable contactor of the contact portion and
thus heat is generated in the bimetal 78. As a result, the
bimetal 78, which is made of a thermally-deformable ma-
terial, is bent (or curved). The bimetal 78 pushes the trip
bar 60 while being bent, so that the lever 50 locked in
the trip bar 60 is unlocked. Accordingly, the crossbar 40
is returned and the movable contactor 75 is separated
from the fixed contactor 70, thereby breaking the circuit.
[0050] Hereinafter, a closing operation of a switching
mechanism of a circuit breaker in accordance with one
embodiment of the present disclosure will be described,
with reference to FIGS. 9 and 10.
[0051] First, in an open state as illustrated in FIG. 9,
when the user turns the handle 55 in a counterclockwise
direction, the handle 55 is rotated in the counterclockwise
direction centering on the rotary shaft 35. The U-pin 45
coupled to the lower portion of the handle 55 is moved
together with the handle 55. At this time, since the portion
of the U-pin 45 which is coupled to the handle 55 is lo-
cated at the lower left side of the rotary shaft 35, the U-
pin 45 receives a force applied to the lower right side
when the handle 55 is rotated in the counterclockwise
direction. Accordingly, the upper end portion 46 of the U-
pin 45 is moved to the lower right side, and the lower end
portion 47 of the U-pin 45 is moved downward along the
guide hole 32 or the guide groove 33 of the side plate 30.
[0052] On the other hand, since the lower end portion
47 of the U-pin 45 is coupled to the coupling hole 53 of
the wing portion 52 of the lever 50, the U-pin 45 is moved
downward together with the lever 50. At this time, since
the lever 50 is in contact with the crossbar 40, the lever
50 is moved downward together with the crossbar 40.
The movable contactor 75 is pushed downward by the
crossbar 40 to be brought into contact with the fixed con-
tactor 70, so that the circuit is in a current-flowing state
as illustrated in FIG. 10.
[0053] Hereinafter, an opening operation will be de-
scribed.
[0054] When the user turns the handle 55 in a clock-
wise direction in the current-flowing state illustrated in
FIG. 10, the U-pin 45 coupled to the handle 55 is pulled
to the upper left side. The lever 50 coupled to the U-pin
45 is also pulled upward and accordingly a pressing force
applied to the crossbar 40 is removed. The crossbar 40
is returned upward by the restoring force of the return
spring 25. Accordingly, the movable contactor 75 is sep-
arated from the fixed contactor 70 and the circuit is
opened accordingly.
[0055] Hereinafter, the operations of the lever 50 and
the crossbar 40 in the closing operation will be described
in more detail with reference to FIGS. 11 to 13.
[0056] First, in an open state as illustrated in FIG. 11,
the lever 50 is erected by a predetermined angle toward
the upper left side. The inflection portion 54b of the con-
tact pressure portion 54 is in contact with the head portion
41 of the crossbar 40. At this time, when the closing op-
eration is executed as the user turns the handle, the lever

50 is rotated centering on the coupling hole 53 so as to
press the crossbar 40. Here, since the inflection portion
54b of the contact pressure portion 54 applies a force in
a state of being substantially horizontal to the crossbar
40, the crossbar 40 receives a force F4 applied down-
ward.
[0057] When the lever 50 is rotated, a portion of the
head portion 41 brought into contact with the lever 50 is
moved to an outer side of the head portion 41 from the
upper surface of the head portion 41, and a portion of
the crossbar 40 which is in contact with the first curved
portion 54a is moved from the inflection portion 54b to-
ward the border portion 54c. Therefore, the crossbar 40
is subjected to a force applied in an inclined direction, for
example, a force F5 illustrated in FIG. 12. On the other
hand, an inner side of the head portion 41 is subjected
to a force F6 applied in an opposite direction to the in-
clined direction of the force F5, by the inclined surface
between the first curved portion 54a and the second
curved portion 54d or by the second curved surface por-
tion 54d. Accordingly, the crossbar 40 receives a force
F7, which is the sum of the force F5 applied between the
first curved portion 54a and the head portion 41 and the
force F6 applied between the plate 51 or the second
curved portion 54a and the head portion 41. As a result,
the crossbar 40 is moved downward smoothly by the
downwardly-applied force.
[0058] When the lever 50 is further rotated, the first
curved portion 54a is separated from the head portion
41 and the plate 51 and the second curved portion 54d
are brought into contact with the head portion 41. At this
time, the crossbar 40 is subjected to a downwardly-ap-
plied force by the sum of a force F8 applied between the
plate 51 and the head portion 41 and a force F9 applied
between the second curved portion 54d and the head
portion 41 (See FIG. 13).
[0059] Such operations between the lever 50 and the
crossbar 40 are shown collectively in FIG. 14 so as to be
more intuitively understood. When the lever 50 presses
the crossbar 40 while rotating centering on the coupling
hole 53, the lever 50 applies a force perpendicularly
downward to the crossbar 40 and accordingly the cross-
bar 40 performs a perpendicular linear motion.
[0060] Therefore, the crossbar 40 is stably moved per-
pendicularly by receiving the force which is applied per-
pendicularly downward while the closing operation is ex-
ecuted, and does not cause friction within the cutout por-
tion 23.
[0061] In the small circuit breaker according to one em-
bodiment of the present disclosure, the crossbar receives
the force, which is applied perpendicularly downward by
the contact pressure portion of the lever during the clos-
ing operation, thereby being moved downward perpen-
dicularly.
[0062] The perpendicular downward motion is
achieved by the first curved portion formed on the contact
pressure portion of the lever. In addition, such perpen-
dicular downward motion is assisted by the plate or the

7 8 



EP 3 594 986 A1

6

5

10

15

20

25

30

35

40

45

50

55

second curved portion of the lever.
[0063] While the invention has been shown and de-
scribed with reference to the foregoing preferred embod-
iments thereof, it will be understood by those skilled in
the art that various changes and modifications may be
made without departing from the spirit and scope of the
invention as defined by the appended claims. Therefore,
the embodiments disclosed in the present disclosure are
not intended to limit the scope of the present disclosure
but are merely illustrative, and it should be understood
that the scope of the technical idea of the present disclo-
sure is not limited by those embodiments. That is, the
scope of protection of the present invention should be
construed according to the appended claims, and all
technical ideas within the scope of equivalents thereof
should be construed as being included in the scope of
the present invention.

Claims

1. A switching mechanism of a circuit breaker, the
switching mechanism comprising:

a case (20);
a handle (55) rotatably coupled to a side plate
(30) fixed to the case (20);
a U-pin (45) coupled to a lower portion of the
handle (55);
a lever (50) coupled to the U-pin (45); and
a crossbar (40) disposed in a mounting portion
(22) protruding from the case (20) to be perpen-
dicularly movable, the crossbar (40) being
moved by receiving contact pressure of the lever
(50),
wherein the lever (50) is provided with a contact
pressure portion (54) formed in a curved surface
on a lower surface thereof, to press the crossbar
(40) perpendicularly downward upon breaking
a circuit.

2. The switching mechanism of claim 1, wherein the
mounting portion (22) is provided with a cutout por-
tion (23) formed in a shape of a linear groove so that
the crossbar (40) is movable up and down therein.

3. The switching mechanism of claim 1, wherein the
crossbar (40) is provided with a head portion (41)
protruding from an upper surface thereof to come in
contact with the lever (50).

4. The switching mechanism of claim 3, wherein the
head portion (41) has an inner edge formed as a
curved surface.

5. The switching mechanism of any claim of claims 1
to 4, wherein the contact pressure portion (54) com-
prises a first curved portion (54a) having a radius of

curvature increasing from a peak down to inclined
surfaces.

6. The switching mechanism of claim 5, wherein the
first curved portion (54a) is provided with an inflection
portion (54b) having an inflection point on a part of
each inclined surface.

7. The switching mechanism of claim 5 or claim 6,
wherein the contact pressure portion (54) is further
provided with a second curved portion (54d) formed
at a predetermined distance from the first curved por-
tion (54a).

8. The switching mechanism of claim 7, wherein the
second curved portion (54d) has a lower height than
the first curved portion (54a).
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